The mitochondrial phase of the glucocorticoid-induced apoptotic response in thymocytes comprises sequential activation of adenine nucleotide transporter (ANT)-independent and ANT-dependent events.
In thymocytes, dexamethasone initiates cytochrome c-dependent processing of caspase-9 and the activation of caspase-3 to trigger apoptotic damage. Using murine thymocytes or a thymocyte cell line WEHI 7.1, we show that this pathway is inhibited by dominant-negative caspase-9, the anti-apoptotic protein Bcl-2, or by blocking components of the mitochondrial permeability transition pore complex (PTPC). We use DIDS (dithiocyanatostilbene-2,2-disulfonic acid), a pharmacological modifier of VDAC (voltage-dependent anion channel) function or ectopic expression of hexokinase-II, to examine the role of the VDAC--a mitochondrial outer membrane protein--in this apoptotic pathway. This approach implicated the VDAC in dexamethasone-mediated cytochrome c release, processing of caspase-9 and caspase-3, the loss of mitochondrial transmembrane potential (Deltapsim), nuclear damage and cell lysis. Inhibiting the adenine nucleotide transporter (ANT), a protein on the mitochondrial inner membrane, also blocks dexamethasone-induced apoptosis, but the ANT regulates caspase-3 processing and nuclear damage but not the mitochondrial efflux of cytochrome c. Collectively, the data identify two separable, but connected events in dexamethasone-induced mitochondrial damage in thymocytes. The first event is an increase in permeability of the mitochondrial outer membrane leading to VDAC-regulated efflux of cytochrome c and initial processing of caspase-9 followed by ANT-dependent caspase-3 processing and apoptotic damage to cells.